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Claims 



1 . 



A method for characterizing samples having units, by 
monitoring fluctuating intensities of radiation emitted, 
scattered and/or reflected by safid units in at least one 
measurement volume, the monitoring being performed by at 
least one detection means, said/method comprising the steps 
of: 



ry 



I: £ 



a) measuring in a repetit/ive mode a number of photon 
counts per time interval of defined length, 

b) determining a function of the number of photon counts 
per said time interval, 

c) determining a functj/on of specific brightness of said 
units on basis of/ said function of the number of 
photon counts. 



2 . 



3 . 



A * 



A 5 



A method according t<6 claim 1, wherein said function of 
the number of photon/ counts per said time interval and/or 
said function of specific brightness is a distribution 
function. 

claiVn \ 

The method accorfiing to e-lai-ro — 1 — and/nr 2, wherein said 

// / A 

units are mol y e;fc)aJLes , macromolecules , dyes, molecular 



7 



aggregates, com; 



?s, vesicles, cells, viruses, bacteria, 



beads, centers^/ Dr/mixtures thereof in solids, liquids or 
gases 



cording to at leapt one — of ^ the — claimc (k — 
A 



The method 

*3 , wherein /said units can be grouped into species which 
can be distinguished by their specific brightness. 



A method/ according to -a-fe — -Innrt- onn nf ,hh P r 1 1 fe o 4 , 

/ ^ 
wherein/at least one species is luminescent, preferably 

fluorescent, and/or is luminescent ly labelled. 
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6. A method according to at -l u ai T L ' one Of thJfe claims " 1 LO ■ *> 

A 7 ' 

wherein the luminescence properties of thd units are varied 
by conjugating them with a first moleciAe, in particular 
biotin, which binds a luminescently labelled second mole- 
cule, in particular luminescently labelled avidin or 
streptavidin , or vice versa. 



7 . 



9 . 



10 



12 



A method according to claim 6 wherein the first molecule 
is a (6xHis)tag and the second molecule is a luminescently 
labelled Ni -NTA-der ivatives . 

A method according to -at loaot t nrtr? of the claima - 1 to 9 , 

A / 

wherein the luminescence properties of a unit are changed 
by energy transfer, in which energy absorbed by said unit 
is transferred upon close contact to a luminophore of an 
acceptor and subsequently emitted. 

A method according to at loajfct o si e of the claims 1 to 0 , 

A. 



wherein said units each cai 
for luminescent units. 



fry a number of binding sites 



A method according- to 
wherein the measurement 
volume of the samp!, 
< 10" 14 1 . 



nnP>.of l-h e claims 1 to 9>, 

volume is only a part of the total 
[has a volume < 10~ i2 'l, preferably 



11. A method according 



A 



^e e4=rt one of th o cla- l ms 1 to 10 , 
wherein said untlt^-- ajfe^if fusing and/or being actively 
transported into and out of said measurement volume and/or 
the sample is actively transported and/or optically 
scanned . 

A method according m l ^ p^t onn of thr rlni m - i Ecl JJ . 
wherein the measurement volumes are arranged on a two- 
dimensional carrier, in particular on a membrane or in 
sheets having wells, or in linear way, preferably in a 
capillary system. 



- 30 - 

13 . A method according to at loa - st un<=i of /the c-Ia-rrm^- 1 to 12 , 
wherein a confocal microscope set-up/is used, comprising 
at least one microscope objective/ preferably with a 
numerical aperture > 0.9, for both /focussing an incident 
laser beam and collecting radiation emitted, scattered 
and/or reflected by said units of /said sample, a dichroic 
mirror, a pin-hole in the image Alane of said microscope 
objective, a detection means, L data acquisition means, 
and optionally means for scamping and/or actively trans- 
porting said sample. 



14 



\ 



15 



■ 1 to l O-, 



A method according to at leapt oi^p nf the cl^uimc 

■ j ^ A 

wnerein said measurement volume is restricted by the use 
of elements of near field optical microscopy, or their 
combination with conventional microscopy optics. 

\\Or\ I 

A method according to bA, least oi» e of tbuo claimo 1 to-l^ ; 

A / 

wherein fluorescence /is induced using multiple photon 
excitation . 



16 . A method accordi 
wherein the pa 
characteristi 
measuring n 
vals in a r< 
and/ or ref le^ctecl b 



18 



amet^rs of a spatial brightness function 



ibers 



the optical set-up are determined by 
ton coiin-fe-s per defined time inter- 
'pet^i^ive mod§^from radiation emitted, scattered 
ingle species. 



17. A method accor^Lng^6^ at leapt . one of the claims 1 to 16 , 
wherein the ^^imen-sion and two-dimensional shape of the 
pinhole pos^t/i'oned in the focal plane of .the microscope 
is used as a modelling parameter of the spatial brightness 



function 



/ 



A method according to ^^ qf ^n^ thr r-l ni mn 1 r n 17 , 
/ A 

wherein the convergence angle of the incident laser beam 
is used as a modelling parameter of the spatial brightness 
function:. 
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20 . 



21 . 



A2 2 



23 . 



24 



25 . 



26 . 



A method according to ^M^- ^^i «t ^ ' i r f~ M i" "Inim^ 1 to 10 . 

A / 

wherein the concentration arid/or specific brightness of 
at least one species of sa/d units is determined. 



A method according t> 
wherein said dist 
is fitted using 




■es-sl unti of "trhe—e^ 



of the number of photon counts 
ion on the sample ." 

A method according /o crt^ jr eaot one of the claimc l . to 2 -Q , 
wherein \said distribution of the number of photon counts 
is processed by applying an inverse transformation with 
linear rejularization and/or constraints. 



\ 



A method according to at least one of the claims 1 to 21 -, 
wherein the ^experimental parameters of the detection means, 
in particular dead time and afterpulsing probability of 
the detect ion means, are determined by measuring number 
of photon counts per defined time interval in a repetitive 
mode while the detection means is exposed to light of 
constant intensity or high frequency laser pulses. 



A method actor? 
wherein back 
mined . 



Ln g to arfc-"l^a st one of — Irho claimc 1 to .2 2 , 
md Jbount rate of the equipment is deter- 



to - -it- lo-yfrt r>f fh^ n l aimn 1 t ^ 3 3 1 

A 

of said time interval is in average 



A method accordin 
wherein the lengt 

smaller than the chkracterist ic correlation time of radia 
tion intensity fluctuations. 

A method according i-V> a1 * ^n ^ oiUJ~ i^ ^1 pirn s 1 t^ 3 ^1 , 

wherein the length ctf said time interval is selected to 
yield in average morlp than one, preferably one to ten, 
photon counts per saip unit . 

A method according to k least o ne of the clak is-4- to 2 5, 

A\ 

wherein the concentration of the sample or the size of the 



• * 
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ft 



A 



measurir\q volume is selected to have in average no more 
than a i\ew, preferably about one unit per measurement 
volume . 



on ' 

27. A method/apC^rding tO 1 t^lil - rmn n » f Min nlnimg i to , 

wherein lat\ JLfe^sJt one individual unit is statistically 
analyzed^i^i^fermfe of its specific brightness which may 
f luctuatQ^eJi\ change non-stochast ically . 

28. A method v, ST5c carding to a-fc — lbdbL ut^e .. of — £rhe — claims — 3L_ t .a ..2-7 

A* 

for use in higfc throughput screening, diagnostics, monitor- 
ing of polymerization, aggregation and degradation process- 
es, or analytiqs of nucleic acids. 



